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(57) [Abstract] 

ES, 0 ? 1 " blue ^-emitting material which posse 
sses high heat resistance, and stability over tare. 

J^ofSolutionJUght^ttingmaterial where light- 

wjuchdesjgnates anthracene ring as basic skeleton is 
showr im below-mentionedGeneral Formula (S 
densely makes feature. 

[OiemicalFoimiial](In Formula, Rj toRg shows h 
ydry atom, alky] I group and fayitr! 
Rl£ chsplay optionally substituted naphthyl group , 
Sfe-?..' P^thryl group , the biphmylWoup 
and terphenyl group which are chosen from a£f 
group and alkoxy group. ) 

[Claim(s)] 

l S^£f m f ne ^designated as basic skeleton, 
light^mtttmg material which is shown in thebelow- 
™oned General Formula (1) and densely makes 

[Chemical Formula 1] 




K* (2) ^Sfci^fftf^******* 



£,?T^ a '.u Rl ,OR8 ' shows ^ogen atom, alkyl 
group and alkoxy group. R9 and Rio, display 
qpnonalfy substituted naphthyl group , anthryl group 
phenanthryl group , the biphenyl group and fcnfcnvi 
gupwhicharechosentrom 

iSSS^f 113 ? 11 ^ as basic skeleton, 

l^t^rattn g material which is shown in thebelow- 
J^oned General Formula (2) and densely n*kes 
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[Qemical Formula 2] 



(s*. r, ~r 8 xmm+s 7;u*;u£. 7JU 
x^;i,S, l-yf-tvm, 7>mj;uS. 7it>h'j 



[sS#JS3] 7>h7-b>S^S*^tefr^)> TIB 
-ttxt (3) lc***t*Ct*»«i:^**fttt». 



[Ik 3] 

(3) 




(In Formula, Rl to R8, shows hydrogen atom , alkyl 
group and alkoxy group. R9 to R12, displays 
optionally substituted phenyl group , naphthyl group , 
anthryl group , phenanthryl group , the biphenyl group 
and terphenyl group which are chosen from alkyl 
group and alkoxy group. ) 

[Gaim 3] Anthracene ring is designated as basic skeleton, 
light-emitting material which is shown in thebelow- 
mentioned general formula (3) and densely makes 
feature. 

[Chemical Formula 3] 



(3t*. R\ -r 8 \t % yumm+s 7;Mp;uS. 7;u 



[W*«4] M#Jg (3) KS5L£7>h7-tr>Ja£ 



(In Formula, Rl to R8, shows hydrogen atom, alkyl 
group and alkoxy group. R9 displays heterocyclic 
compound which is represented in oxazole ring , the 
oxadiazole ring and thiophene ring, RlO, displays 
optionally substituted phenyl group , naphthyl group 
and biphenyl group which arechosen from alkyl group 
and alkoxy group. ) 

[Gaim 4] Light-Emitting material which is shown in bel 
ow-mentioned general formula (4) in light-emitting 
materialwhich designates anthracene ring which was 
inscribed to Gaim (3) as thebasic skeleton, densely 
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[<b4] 
Hfct(4) 



makes feature. 
[Chemical Foimula 4] 





[£S8©PMe&gBBJl] 
[0001) 



[0002] 

a (WnS 9-1 94 3 9 34tt«. ^Bg6 3- 
264692^. »M63- 2 »6696« 

"'o-^- W-tsifii 

2#^9 13M (1 987f), fcjrt/i;^-^. 

Sot, 3«*«MB*sn#M**T»Ti*i. 



On Foimula Rj to R8, show hydrogen atom, alky] 
group and alkoxy group. R9 and Rio, display 
optionaUy substituted phenyl group , naphthyi group 
and biphenyl groupwhich are chosen from alkyi erouD 
and alkoxy group. ) ^ 

[Description of the Invention] 
[0001] 

[technological Field of Invention] This invention relates 
^#t^^ materml, regards applicable organic hght- 
emtting matenal in hghtHemjtting material of&play 
e ement which is represented in organic thin film 

2Sr!?Sf entelenient ^^with "Uraviolet light 
excitation thefluorescent material etc. 

[0002] 

Prior Art] Organic thin film electroluminescent element 

SifTf^ telement ^organic material vvhich 
u^es electroluminescence (EL below you call) 
phenomenon becomes lightening source, is expected 
as luminescent flat display element and planar hghT 
source of the next generation Research of this organic 
electroluminescent element designates element which 
uses single crystal ofthe anthracene of 1 960 eta as origin 
after passing research whichutikzes multipuipose 
or^thinfilm, active research development activity 

rfJ^^ 0 ?^* CW ' Tan § Md others of 
Eastman Kodak corporation epoch-making laminated 

iuL™! I! ismade to ret 301 * ( h is disclosed in Japan 
unexamined Patent Publication Showa 59 - 194393 
disclosure, Japan Unexamined Patent Publication 
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[000 3] fraUfcC. W. TangStfftBLfc 
■>A£:XXa>«£Bfctt (JTF, I TO^L>5) *>^b 

6«an«*ii«Riaj: Lraaat* u 
A3Attatma*aiisfctt*aii*. *«xa£ 

Attaili: LT 1 0 0 n mfiSeiTCDBS-CSRaaiz 

A,*-^A (BIT A I qtl*5) *a>*«SX(ttttt 
*8«*BkLT1 OOnmMBTWStl 

OA : 'J^A (A I : L i ) % T^S/^A : ffi ( 

M g : Ag) mots&z. *a*ai=«fcyji*2oo 



[0004] H±<D<»:5lCLTft***l**«aiKE 

a. aA**ifcjEat*^i*wiD**ifc**iz*y* 

t*& 0 »«s*ifcBfi^i*. 

ciSc ^a>**9Xfta>a&?fr&ar«a**9i 

*icw?rf««aa«Ett. aa. io~3ovgg 

■e*y, P£*llCMg : Ag§4$fflL>feE Lm*X-lt 
. 1 0 000 c d/m2J5l±a>»Jt3b<»6*Lrt^*. 



[0 0 0 5] LfrLfctfb. ±a<D**»HEL» : F 



Showa 63 - 264692 disclosure , Japan Unexamined 
Patent Publication Showa 63 - 295695 disclosure , 
Applied * physics * letter Vol 51 12th number9th 1 3 
page (1987), and journal * of* Applied physics Vol.65 
9th number 3rd 610 page (1989) etc. ) up to reaching. 

[0003] Organic thin film electroluminescent element whi 
ch C. W. Tang and others which you mention 
earlierproduces, has become element configuration 
which anode , organic positive hole injection transport 
layer , organic luminescent layer ,the and cathode 
laminate is done on transparent substrate. As 
preparation method of element, it forms with thickness 
of 100 nm extent or less withthe vapor deposition 
method on glass and resin film or other transparent 
insulating substrate, it forms with vapor deposition 
method or thesputtering method etc indium and with 
transparent conductive film which consists of composite 
oxide (Below , ITO you call)of tin as anode, with 
monolayer film or multilayer film of organic positive 
hole injection transport material which on this is 
represented in copper phthalocyanine and tetra aryl 
diamine compound etc, as the organic positive hole 
injection transport layer. It forms with thickness of 100 
nm extent or less with vapor deposition method next, 
with the tris (8 - quinolinol) aluminum (Alq below you 
call) or other organic phosphor material, as organic 
luminescent layer. On this organic luminescent layer, 
organic thin film electroluminescent element is produced 
aluminum : lithium (Al : Li) and magnesium : silver (Mg 
: Ag) or other alloy, with the codeposition method as 
cathode of thickness 200 nm extent by forming. 

[0004] From anode electric charge (positive hole) of plu 
s, from cathode electric charge (electron) of therrinus 
is filled in organic luminescent layer by applying doing 
direct current low voltage between the electrode 
regarding organic thin film electroluminescent element 
which is produced like above, positive hole and election 
which were filled move through organic thin film dueto 
electric field which applying is done, with a certain 
probability recombinationdo in thin film energy which 
is discharged to this occasion excitation does theorganic 
phosphor, exciton which was formed just ratio of 
amount of luminescence child yield whichthe organic 
phosphor has discharging light to outside, returns to 
ground state, element which utilizes fluorescence which 
is given out fromexcitonof this organic phosphor is 
organic thin film electroluminescent element. 
Furthermore , as for direct current low voltage which 
impression is done, the usually, with 10 to 30V extent , 
with electroluminescent element which uses Mg : Ag 
alloy forthe cathode, luminance of 10000 cd/m2 or 
higher is acquired in this element 

[0005] But, as for maj ority of light-errdtting material whi 
ch is utilized in theabove-mentioned organic thin film 
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vv. Me I f r i chbflD7>K : 7 47^B + = 
/m* U±oa«$^f*^©«ft (MM 5 9- 1 

f*^*ftft**fflt»fc|Hi4» 6tt 2 500.H/ 
8/3 ->r^S) „ 



[00081 



electroluminescent element, emission color is limited 
with green or theyellow , as for reported example of 
electroluminescent element which uses blue and thered 
co or light-emitting material which are necessary for full 
color display. 

which utilizes organic material starts in elemaitwhich 
uses anthracene crystal of WJfelfiich and others and ( 
physical review* letter Vol. 14 229 page 0965)) 
recendy, reporter element which shows luminance of 
100 cd/nc or higher which uses tetra phenyl butadieneas 
hgh -emitting material ( Japan Unexamined Patent 
PublicanonShowa59- 194393 disclosure) and, element 
which shows light emission of blue green color aflte 
tamance 800 cd/m2 or higher which uses distyryl 

derivative as light-emitting material is reported, ( 
Japan Examined Patent Publication Hei 7 - 1 1 9407 

ZEZ^J* additi0n ' blue •«* emission of 2500 
cd/rm or higher is reported from element whichuses 

acndone compound as light-emitting material, ( Japan 

Unexammed Patent PubUcation Hei 8 - 67873 disdSire 

[0007] As for light-emitting material of this kind of blue 
ported example is less ^comparison with light- 
emitting material of green and yellow, you can say 
thatalso research and development of material is late. 

[0008] 

[Problems to be Solved by the Invention] Like above in 
organic thin film electroluminescent element it is not 

ratena^ which is used as blue lightening rmtenal 
reported example islittle, is sought Presentiy 
devekpmentoflight^mitting material wtoredurability 

whchposse^eblueughternissionefBdenwwhii 
is supenor is high is expected. i-ywnicn 

[0009] You can expect anthracene, because that itself a 
ves out fluorescent ofthe blue as blue hght-^S ® 
rratenal. Buu is difficult anthracene crystallization 
d^ck^tobeeasy.toutUizeindi^layetemsntas L 
film Becaiiseofthis.mtroAicMgsubsrituentinto 

S, t S^ rin f , " 18 neoessai y to control crystallization 
By fact tha substituent which it introduces^ setaed 
casewhereitmakes themialstabihtyanS fflrn^ 

Hu^S SSf om ^rescence of 

blue which improves can expect stability over time 
Furthermore, by fee. that substituent which^^es 
charge transporteharaderistic is introduced, as light- 
^gmtenal or electnc charge trar^ort material 
which combmes charge transport characteristic yTcan 
expect By fact that substituent is introduced, also it 
becomes possiDle^urthenrore, tousefiZof 
anthracene derivative alone as luminescent layer as host 
matenalof otherblue hght^rriffing material « 
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[0 0 10] *£«0>5K)li. «*£BjfUfc*7:/ h 



[0 0 1 1 ] 



[00 12] 
Ht5] 

HKd) 




[001 0] It is to offer blue light-emitting material of amorp 
hous which possesses heat resistance andthe stability 
over time where object of this invention controls 
crystallization by factthat various substituent are 
introduced into anthracene ring, also be able touse for 
luminescent layer as thin film of alone, as host material 
of otherblue H^t-emitting material uses and possibility, 
is superior densely. 

[0011] 

[Means to Solve the Problems] It is something which off 
ers light-emitting material whore this invention, with 
derivative which designates anthracene ring as basic 
skeleton, is shown in thebelow-mentioned General 
Formula (1) and densely makes feature. 

[0012] 

[Chemical Formula 5] 



[0 0 13] R|, ~R 8 14. T)l 

r;u3*v»*^r 0 R 9 te<fcif r 10 i*. 7 



[00 14]**WI4, 7>h5ir>^£S*^te<!: 
t&s TB-*« (2) lc**ti*ct*1»«fr4 



[00 15] 



[0013] (In Formula, Rl to R8, shows hydrogen atom , 
alkyl group and alkoxy group. R9 and RlO, display 
optionally substituted naphthyl group , anthryl group , 
phenanthryl group , the biphenyl group and terphenyl 
group which are chosen from alkyl group and alkoxy 
group. ) 

[0014] This invention designates anthracene ring as basi 
c skeleton, it is something whichoffers light-emitting 
material which is shown in below-mentioned General 
Formula (2) anddensely makes feature. 

[0015] 
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[0020J *ft Htt . tMB-ujj (3) ( -gg Lfc7 



[Oiemical Formula 6] 



[0016] (to Formula, Ri to Rg, shows hydrogen atom 
ajcylgroup and alkoxygroup. RstoR^JXT' 
WalJysubsdtuted phenyl group, naphftylLuo 

and terphenyl group which are chosen from alky! 
group and alkoxy group. ) 

l? 01 ^ f . somethin g which offers hght^mittine rmteri 
aJ where thrs invention is shown in thSSSSed 
general formula (3) in light^rnitting rmterial whkh 

[0018] 

[Chemical Formula 7] 



[001 9] (In Formula, Ri to Rs, shows hydrogen atom 
alkyl group and alkoxygroup. R9diE 
h^rocychc compound which is represented in oxazole 
mig the oxadiazole ring and thiopheS TlSo 
^^onaJfysubstitutedphe^^f^ 

[0020] It is something which offers hght^mitting rrateri 



^s^ss^ass ^tttoTw isTAcannot 
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E-»a (4) \z*zti$>zttftmttz>%$t*m 

[00 2 1] 

lite] 
Hfc* (4) 




al where this invention is shown in thebelow-mentioned 
general formula (4) in light-emitting material which 
designates anthracene ring whichwas inscribed to 
aforementioned general formula (3) as basic skeleton, 
densely makesfeature. 

[0021] 

[Chemical Formula 8] 



[0022] (5t+ % R|, ~R 8 I*. *mm*. t;u 
*;Ug. 7JI/3 + yiS*to R 9 *>«fcl/R 10 f*. 7 



[0 0 2 3] 



[0024] **B^(D7>h^-t?>a$S*t^<tf 

*i-*ox3e*«i»sst<rscttPittt3S4. £ 



[0022] (In Formula, Rl to R8, shows hydrogen atom , 
alkyl group and alkoxy group. R9 and RlO, display 
optionally substituted phenyl group , naphthyl group 
and biphenyl groupwhich are chosen from alkyl group 
and alkoxy group. 

[0023] 

[Embodiment of Invention] Blue ligjit-erritting material o 
f this invention, anthraquinone derivative and 
halogenated aiyi compound reacting, water-eliminating 
cyclization bydoing it acquires this is something which, 
for example anthraquinone derivative and halogenated 
aryl compound in in diethyl ether solvent reacting 
making use of thebutyl lithium, it can synthesize 
compound which it acquires underthe acidic condition 
by watereliminating cyclization doing making use of 
potassium iodide and phosphinic acid sodium 

[0024] Fluorescence of blue be able to expect blue light- 
emitting material which designatesthe anthracene ring of 
this invention as basic skeleton, from fact that 
anthracene ring itselfgives out blue fluorescence, also it 
becomes possible to make light emission efficiency 
highwith substituent which is introduced. In addition, 
when by feet that substituent is introduced, utilizingas 
thin film, also to irrprove it is possible thermal stability 
and stability over time. Furthermore, by feet that 
substituent which possesses charge 
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ftS55»i-i5;*SL (1) ********** 



ft*^r£^L (2) ********** 

5 * t7l ~^> f-7x-;u S ^[ff,^.^ o 



< 1 > > (2) , (3) fcJ:U : (4) ?*Ik*E 



[0 03 0] 



jansponchaiacteristic is introduced, as electric charge 
O^sport material simultaneously also it ispossible to 
obtain matenal which bears function 

£025] Ri to R8 alkyl group (Also saturated cyclic hyd 
rocarbon group mcludes in alkyl group here. ) which 
is presented m methyl group , the ethyl group , 
propyl group, tertiary butyl group, cyclohexyl 
group and tnfluorornethyl group ete in additionto 
hydrogen atom .can list alkoxy group or other 
embod^nt which ,s represented in rrethoxy group the 
ethoxy group, isopropoxy group and tertiary butoW 

J?^^ of ** «vention 

wtachfiom above-maidoned General Formula (1) is 

^^.^toRs^be^ temgm U 



KiSJT ^'^^^^"Stcpnonallysubstit 
uted naphthyl group , anthryl group , phenanthryl 

group , the brphenyl group and terphenyl group which 

a^chosenfiom alkyl group and atoxy^upS 

blue hght-emming material of this inventioVwhicht 

shown with above-mentioned General Formula (1). 

EST.*?* ^ to ^^«can]istoptionallysubstit 

tepl^Jrylgroup, biphenyi group and Sptenyl 
group which are chosen from alkyl group and the 
alkoxygroupm blue Ught^tting material ™ tfc 
jnventton which is shown with S^Zfi 
General Formula (2). 

IS, f 9 Jows heterocyclic compound which hetero 

X21JL° K 18 mduded ~ m **bhe hght^ttinT 
matenal of this invent.cn which is shown with abow- 
n^toned Igeneral formula(3). As representative 
example of aforemenhoned heterocychc conpound, you 
Z t ^^g.theoxazolering and oxadSe 

prolyl group naphthyl group and biphenyi group 
eto^ch are chosen from alkyl group and alkoxy 

£E? ^ t ^, 0 ' shows optionalJy substituted phenyl 
gjo^ht^yl group and biphenyi group wiEchX 
chosentrom alkyl group and alkoxy group in blue lieht 

above-mennoned general formula (4). Those which are 
shown next as embodiment of tight-emitting material 

[0030] 
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[0032] 
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[Chemical Formula ll] 





[0 0 3 3] 6l±*Lfc*36WO)*fe**»»li. 
0>*«a«»»***tt»*i:S* L TIB 1*4 C 1 1 



[0 0 3 4] 



8. 1 6 g $vifJH-fjU:iO^, ;:*i£*;tL 

JS^bn-^f^'Jf^AZSml (1. 6 0mol 
XI) ^iBTLfco iTFfcllSIBattLfcfc* 2-* 
-V*»J-?*JU7> h^*/ >3. 2 0gJKf: 

&*ifctrt«*. A»aich;ux>. llsMIl::^** 
ft <0 7 > h 5 * >BSH* *»fc o 



[0 0 3 5] 



[0033] Above blue light-emitting material of this inventio 
n which is shown, mixing with otherelectric charge 
transport material and light-emitting material, etc using is 
possible. 

[0034] 

[Working Example(s)] You explain below, concerning 
Working Example of this inventioa 

(Working Example 1) While in nitrogen atmosphere, ice 
cooling doing this 2 - bromo biphenyl 8. 1 6g in addition 
to thediethyl ether, it dripped n-butyl lithium 25 ml (1 .60 
mol/1). After dripping 1 hour after agitating, it dripped 
diethyl ether solution whichadds 2 - tertiary butyl 
anthraquinone 3.20g and 2 hours agitated It threw pure 
water to reaction termination and reaction solution, 
extracted organic layer andthe product which is 
acquired, it did iecrystallization which uses hexane 
forthe toluene and poor solvent in good solvent and 
refined Next, sequential it added potassium iodide and 
phosphinic acid sodium to compound whichwas refined 
in this including acetic acid, 1 hour agitation circulation 
did. product which is acquired it does recrystallization 
which uses thetoluene / hexane and it shows in below- 
mentioned Chemical Formula by refining, anthracene 
derivativeof white powder was acquired 

[0035] 
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[Chemical Formula 12] 



100 3 6] ±IB©«k5l=LT»^ 
sxioaftffl) ffftv awfl:^ 

>Lffi§tSm/ z 5 3 8©Y^->t 0 — 

(***ftBr (ft) tt« ft I R — 8 
ffl. KBrgfflS) 



*tt? JMN 
1 OOM^g 



mmxvi&w. mm*& a c - 1 £< 

) *ffl^-c-f^>ft7KT>>>-v^$ffl^L/-lgm 



[0038] ±utnmummm^T^h=yM>n 

*£*J*52*'** 423 ^4 4 4nml:f- 
U /Co 



too39j mmmz) s«saa«t>T?, 9 -? n 



[0036] Mass analysis measurement ( Jeol Ltd. (DB 69-0 
56-5023) supplied JMN SX1 02 use) of anthracene 
derivative which it acquires as descriptionabove was 
done from feet that ion peak of nVz538 which issuitable 
to molecular ion of target compound is detected, 
formation of anthracene derivative (Chemical Formula 

^SSL^ SpeCt ! um ( Shimadzu Corporation 
(DB 69-055-8747) supplied FnR-glOOMiTused, 
Kor pellet method ) of anthracene derivative is shown in 
Figure 1. 

S SS^W? a ? hraoene dative, making us 
™™ Seiko Instruments Inc. (DB 69-058- 

2077) supplied, theresult of measuring glass transition 
temperature t (Tg) under nitrogen atmosphere and under 
condition ofthe heating rate 10 "Qmin is 74 °Q 
understood densely. As for this anthracene derivative 
(Chemical Formula 7), from fact that you could not see 
crystallization peak, youcan expect thin film of 
amorphous which shows high stability over time, vapor 
deposited film which consists of this anthracene 
derivative was formed on quartz glass, theresult of 
measuring ionization potential making use of surface 
a^isequipment ( RikenKeild Co. Ltd. (DB 69-057- 
3670) supplied AC - 1 use) is 5.97 eV.understood 
densely. 

[0038] Result of doing fluorescence (PL) spectral measu 
rement ( bnimadzu Corporation (DB 69-055-8747) 
supplied RFSOOOuse) of anthracene derivative making 
use of thethin film which is similar to description above 
this anthracene derivative, is material which gives out 
fluorescence ofblue which possesses peak inthe 42 3 
and 4 44 nm, you verified densely. 

£039] (Working Example 2) While in nitrogen atmcsphe 
re, ice cooling doing tins 9 - bromo phenanthrene 1 03g 
m addition to thediethyl ether, it dripped n-butyl lithium 
f™; A™ 3 dnpping 1 hour after agitating, it dripped 
diethyl ether solution whichadds 2 - tertiary butyl 
anthraquinone4.00g, 2 horns agitated, pure water was 
thrown to reaction termination and reaction solution, 
organic layer wasextracted and product which is 
acquired was refined with recrystallizationwhich uses 
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hexane for toluene and poor solvent. 

[0040] Including acetic acid, next 1 hour agitation circu 
lation it did in thecompound which it refined including 
potassium iodide and phosphinic acid sodium, doing 
recrystallization which uses toluene, it show 
productwhich is acquired in below-mentioned Chemical 
Formula by refining, anthracene derivativeof white 
powder was acquired 

[0041] 

[Chemical Formula 13] 



[0042] ±IE0)J:-5l^LT^b^fc7> 
>l:ffi§t5m/z 5 8 6 ;fr:/t:--$A<tttiS*itl 
H2tCT>h7-b>RaH»(3a I (KB r 

[0043] zo7y^^M>m^m. mm%m% 



[0044] C07>h5*>R»**bfc5**H 

[0045] ±Bi:B*ftaiRiffl^7>h7-b>R 
W#0>ai* (PL) HU»e*ffofcl6*. C 

©7>h7t>S3lttli4 4 3 nmlZfcf- 



[oo46] (mmm3) sftSBsit.-c* 5' -7 

□ 1* : 3 r . 1"-^-7i37. 53 



[0042] It measured anthracene derivative which it acquir 
es as description above mass analysis,from fact that ion 
peak of nVz586 which is suitable to themolecular ion of 
target compound is detected, it verified formation of the 
anthracene derivative. IR spectrum (KBr pellet method) 
of anthracene derivative is shown in Figure 2. 

[0043] This anthracene derivative, result of measuring gl 
ass transition temperature (Tg) under nitrogen 
atmosphere andunder condition of rate of temperature 
increase 10 °(7min is 190 °C, understood densely. As 
for result of comparing with anthracene derivative of 
Working Example 1 , with thesubstituent which is 
introduced, it changes you could verify Tglargely 
densely. 

[0044] Vapor deposited film which consists of this anthr- 
acene derivative was formed on quartz glass, theresult of 
measuring ionization potential making use of surface 
analysis equipment is 5.90 eV,understood densely. 

[0045] As for result of doing fluorescence (PL) spectral 
measurement of anthracene derivative making use of 
thethin film which is similar to description above, as for 
this anthracene derivative it is amaterial which gives out 
fluorescence of blue which possesses peakin 443 nm, 
understood densely. 

[0046] (Working Example 3) While in nitrogen atmosphe 
re, ice cooling doing this 5* -bromo- 1,1' :3* ,1" - 
terphenyl 7.53g inaddition to diethyl ether, it dripped n- 
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SiSTi 8 ," 11 - ^*W"W 1 hour after stating, 
* Jipped diethyl ether solution whichadds 2 - teriarv 

; throw, to reacdon termination and reaction 

S^o^rH^^ trecos ^ tion ^fined 
in toluene and poor solvent making use ofhexane. 

ES^^ c ^next 1 hour agitation circu 

m^^^ eC T^^ ch Jt ^ including 
PO^sium i iodide and phosphinic acid sodium 

^^ h ^i he f ne md h ^ in below- 
nrationed Cterracal Formula by refining, anthracene 
derrvatrveof while powder was acquired 

[0048] 

[Chemical Formula 14] 



[0049] ±«©«k5l=LT»&*if-T^k- J .. 

Sit. (<k9) roNMR ^^v 

m#0>!&% (p L ) Wj|.A»f*fi,f M . 



..£049] It measured anthracene derivative which it acouir 
es above-mentioned way mass analysis^ fact t2^ 
o?S ° f * ^ Stable to themScX ion 

fe an toe derivative, nmr spectrum 0 faXS 
derivative (Oemical Formula 9) is shown in fJ£? 

[0050] Cbnoeming this anthracene derivative result of 
"^ngglass transition temperature (TgTurite the 
n^ogen atmosphere and underlonditiontf X>f 
temperature increase 10 °Omin is 130 °C 
undemooddensely. Asforthisanthracene'derivative 
from fact that you could not see crystallization rS? 

rrea^unng ionization potential nX^S S ° f 
analysisequrpmentis 5.83 eV.uSood den^^ 

[0052] As for result of doing fluorescence (PL) spectral 

thethin film which is similar to descripSv^a for 
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this anthracene derivative, it isa material which gives out 
fluorescence of blue which possesses thepeak in 453 nm, 
understood densely. 

[0053] (Working Example 4) In nitrogen atmosphere, n- 
butyl lithium 22 ml was dripped to this 2 - (3 - 
bromophenyl) - 5 - (2 - naphthyl) - 1 ,3,4 - oxadiazole 9. 
83g in addition tothe THF. After dripping 1 hour after 
agitating, it dripped 2 - tertiary butyl anthraquinone 2. 
65g, the 2 hours agitated product which is acquired 
was refined with recrystallization whichuses hexane for 
toluene and poor solvent in good solvent. 

[0054] Including acetic acid, next 1 hour agitation circu 
lation it did in thecompound which it refined including 
potassium iodide and phosphinic acid sodium, 
product which is acquired it does recrystallization which 
uses thetoluene / hexane and it shows in below- 
mentioned Chemical Formula by refining, anthracene 
derivativeof white powder was acquired 

[0055] 

[Chemical Formula 15] 



[0056] ±J*(D<J:5^LT»btlfcT>h5'bV 
04 ICT > h7t>i$l*(DNMRX^ h)\,$7Tst 



[0057] zoT^h^^^mmmz^x. mm 

5?BBST. 0°C/m i n(D*ttTt'*7X 

£££ (Tg) $aSLfctt*. ^ 4 7 0 cx^&ZZt 



[0 0 5 8] ^<D7> h 5* 6 fcS«SE 



[0056] It measured anthracene derivative which it acquir 
es above-mentioned way mass analysis,from feet that 
ion peak of rrVz774 which is suitable to themolecular ion 
of target compound is detected, it verified formation of 
the anthracene derivative, nmr spjectrum of anthracene 
derivative is shown in Figure 4. 

[0057] Concerning this anthracene derivative, result of 
measuring glass transition temperature (Tg) under the 
nitrogen atmosphere and under condition of rate of 
temperature increase 10 °C/min is 147 °C, 
understooddensely. As for this anthracene derivative, 
from feet that you could not see crystallization peak, 
youcan expect thin film of amorphous which shows 
high stability over time. 

[0058] Vapor deposited film which consists of this anthr 
acene derivative was formed on quartz glass, theresult of 
measuring ionization potential making use of surface 
analysis equipment is 5.88 eV,understood densely. 
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[0059] As for rsuli of doing fluorescence (PL) spectral 
measuranent of anthracene derivative rraking use of 
thethin film which is similar to description above, as for 
mis anthracene derivative, it isa material which gives out 

SS2S52S**''— to ^ 

[0060] Blue light-emitting material which designates anth 
racene nng of above-mentioned Working Example asthe 
ba^skdeton changes, by ract that sublSis 
introduced, glass transition tenperatuieand crystallinity 
densely to be possible, it is superior in heat stability 
rtcan acquire satisfactory thin filmof stability over time 
which crystallization h isdifficult to do. 

[0061] 

ffffiste of the Invention] As above shown, crystallizatio 

ovS X S^ ,reS ^ andhSability 
over time, by forming light emitting site which uses 
nTatenal which designates theanthiacene ring which 
introduces various substituent as basic skeleton with 
tins invention ,the thin film of amorphous which it is 
^Rcult to do can be acquired. Because ofthis, you can 
SSSZSS^** ^^and 

[0062] 

[Brief Explanation of the Drawing(s)] 

!^ l E ^ lanat0 ' ydiagram which shows IR spectr 
umofhght-emittingmaterial which relates to 
the Working Sample 1 ofthis invention. 

Figure 2] Explanatory diagram which shows IR spectr 
um ofhght-emrttrng material which relates to 
theWorkmg Example 2 of this invention. 

^SS^T Xy<S ^ aca ^ shows nmrspect 
rum of hght-emitting material which relates to 
theWorking Example 3 ofthis invention. 

[Figure 4]Explanatory diagram which shows nmr sped 
^o^'-enitting material which relates to 
theWorkmg Example 4 of this invention 
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